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Aim To immunohistochemically evaluate the expression 
of  MAGE-A1,  MAGE-A,  and  NY-ESO-1  cancer/testis  (C/T) 
tumor antigens in medullary breast cancer (MBC) tumor 
samples and to analyze it in relation to the clinicopatho-
logical features.
Methods This retrospective study included samples from 
49 patients: 40 with typical MBC and 9 with atypical MBC. 
Tumor specimens were obtained from patients operated 
on in the University Hospital for Tumors and the Sisters of 
Mercy University Hospital, Zagreb, Croatia, from 1999 to 
2005. Standard immunohistochemistry was used on archi-
val paraffin-embedded MBC tissues.
Results MAGE-A1, MAGE-A, and NY-ESO-1 antigens were 
expressed in 33% (16/49), 33% (16/49), and 22% (11/49) of 
patients, respectively. No difference between the groups 
with and without C/T tumor antigen expression in age at 
diagnosis, tumor size, axillary lymph node metastasis, adju-
vant therapy, and HER-2 expression was identified. Signifi-
cantly more patients died in the MAGE-A-positive group 
than in the MAGE-A-negative group (P = 0.010), whereas 
a borderline significance was found between MAGE-A1-
positive and the MAGE-A1-negative group (P = 0.079) and 
between NY-ESO-1-positive and NY-ESO-1-negative group 
(P = 0.117).  Overall  survival,  as  evaluated  by  the  Kaplan-
Meier curves, was lower in MAGE-A1- (P = 0.031), MAGE-A- 
(P = 0.004), NY-ESO-1-positive groups (P = 0.077).
Conclusion Expression of C/T antigens may represent a 
marker of potential prognostic relevance in MBC. Received: November 22, 2010
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Breast cancers are a very heterogeneous group of diseases 
in terms of natural history, histopathological features, ge-
netic alterations, gene-expression profiles, and response 
to treatment (1-5). Medullary breast cancers (MBC), both 
typical and atypical, account for <2% of breast invasive 
carcinomas. Despite histopathologically highly malignant 
characteristics, operable and non-metastatic MBCs have 
a more favorable prognosis than the more common infil-
trating ductal breast carcinoma of the same stage (1,6-13). 
Recent updating of breast cancer classification, based on 
gene expression profile analyses, has indicated that MBCs 
can be considered as part of the basal-like carcinoma spec-
trum made up of the estrogen receptor (ER) negative-, pro-
gesterone receptor (PR) negative-, and human epidermal 
growth factor receptor 2 (HER-2)-negative tumors (“triple-
negative phenotype”) (14-17).
Cancer/testis (C/T) antigens are a subgroup of tumor-as-
sociated  antigens  expressed  in  normal  testis  germ  line 
cells and trophoblast, and in various malignancies of dif-
ferent histological types. They were discovered in the last 
two decades by a combination of immunological and mo-
lecular biology techniques. Most genes that encode these 
antigens are localized on the X-chromosome, frequently 
as multigene families and are referred to as CT-X genes or 
CT-X antigens (18-23). Biological functions of C/T genes 
and C/T antigens in both germ lines and tumors remain 
poorly understood. Due to their tumor-associated expres-
sion pattern and limited presence in normal tissues, C/T 
antigens appear to be valuable targets for immunothera-
py of cancer. The best-studied C/T antigens are those of 
the MAGE-A family and the NY-ESO-1 antigen (18-23). Our 
initial reports on C/T antigens expression detected by im-
munohistochemistry in breast invasive ductal carcinomas 
of no special type (24,25) has been confirmed by other 
studies (26,27). However, these studies have not been per-
formed on special or relatively rare histological types of 
breast cancers, such as the MBC.
We  have  recently  reported  clinicopathological  features 
of MBCs in 48 patients who were operated on in our two 
hospitals between 1999 and 2005 (28). The present study 
includes immunohistochemical analysis of the expression 
of C/T antigens MAGE-A, MAGE-A1, and NY-ESO 1 in these 
MBC samples.
PAtIeNtS ANd MethodS
This retrospective study included samples from 49 pa-
tients: 40 with typical and 9 with atypical MBC (28). 
Tumor specimens were obtained from patients operated 
on in the University Hospital for Tumors and the Sisters of 
Mercy University Hospital, Zagreb, Croatia, from 1999 to 
2005. The patients were identified retrospectively in 2006 




patients (n = 49)
Age at diagnosis (years; median, range) 51 (28-82)
type of surgery:
mastectomy with axillary dissection 29 (59)
segmentectomy with axillary dissection 20 (41)
Tumor size (cm; median, range)   2.4 (0.8-5.0)
pT1 20 (41)
pT2 28 (57)
pT3   1 (2)
pT4  0




no   2 (4)
radiotherapy 12 (24)
chemotherapy 23 (47)
chemotherapy + radiotherapy 12 (24)




dead   6 (12)
dead (follow-up time in months; median, range) 42.5 (13-53)
estrogen receptor:
negative 46 (94)
positive   3 (6)
Progesterone receptor:
negative 41 (84)
positive   8 (16)
human epidermal growth factor receptor 2:
negative (-, + or ++) 35 (71)
positive (+++) 14 (29)
MAGe-A1:
negative (-) 33 (67)
positive (+,++,+++) 16 (33)
MAGe-A:
negative (-) 33 (67)
positive (+,++,+++) 16 (33)
NY-eSo 1:
negative (-) 38 (78)
positive (+,++,+++) 11 (22)
*At that time, adjuvant trastuzumab was not a standard therapy for 
the heR-2 +++ positive patients, ie, a therapy covered by our national 
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from pathological reports from the Departments of Pathol-
ogy of the two hospitals. At the time of diagnosis, patients 
had nonmetastatic MBC (M0). Adjuvant therapy data were 
obtained from patients’ medical reports from the hospi-
tals’ Oncology Departments (Table 1). The patients’ survival 
data were obtained at the end of 2008 from the Croatian 
National Cancer Registry and through personal contacts 
with patients and their physicians. The data on the disease-
free survival were not available. The study protocol was ap-
proved by the Ethics Committee of the hospitals (28).
For routine histological analysis, the resected breast tissue 
was fixed immediately after surgery in 10% buffered for-
malin and later embedded in paraffin. From paraffin-em-
bedded tumor samples, 4-μm thick sections were cut and 
stained with hematoxylin and eosin, and reviewed by the 
experienced pathologist (VS, BK, IN) in order to establish 
the  diagnosis.  Immunohistochemical  staining  was  per-
formed by appropriate monoclonal antibodies (mab) in ac-
cordance with the manufacturer’s instructions, as previous-
ly reported (19,24,25,28). Mab 1D5 (M7047, Dako, Glostrup, 
Denmark) and 1A6 (M3569 Dako) were used to detect ER 
and PR receptors, respectively. The DAKO Hercept TestTM 
kit (polyclonal antibody DA485, K5206, Dako), approved 
by the Food and Drug Administration, was used to detect 
HER-2. Immunohistochemical staining was performed fol-
lowing  the  Microwave  Streptavidin  Immuno  Peroxidase 
protocol on DAKO TechMate Horizon automated immu-
nostainer. Immunohistochemistry for C/T antigens MAGE-
A1 (mab 77B) (29), multi MAGE-A (mab 57B) (30), and NY-
ESO-1 (mab B9.8.1) (31) was performed following the same 
procedure.  Positive  staining  for  ER  and  PR  was  defined 
as nuclear staining in ≥10% of tumor cells, while positive 
staining for HER-2 was defined based on the percentage of 
tumor cells and the intensity of membrane staining. HER-2 
immunostaning  was  considered  positive  when  strong 
(+++) membranous staining was observed in at least 10% 
of tumor cells, whereas cases with 0 to ++ were regard-
ed as negative (19,28). The staining for MAGE-A1, MAGE-A, 
and NY-ESO-1 was defined as weak with positive reaction 
when there were ≤10% of tumor cells (+), moderate with 
positive reaction when there were between 10 and 50% of 
tumor cells (++), and strong with positive reaction (+++) 
when there were >50% of tumor cells (Table 1) (24,25,28). 
Representative examples of immunohistochemical stain-
ing obtained with these mabs are presented in Figure 1.
Statistical analysis was performed using Statistics 5.5 soft-
ware package (StatSoft, Inc., Tulsa, OK, USA). χ2 test was 
used for the group difference analysis of qualitative fea-
tures, Fischer exact test for variables with low frequencies, 
nonparametric Mann-Whitney U test for numeric variables, 
and  Kaplan-Meier  curves  with  log-rank  test  for  survival 
analysis. P values <0.05 were considered significant.
ReSultS ANd dISCuSSIoN
Patients’  median  age  was  51  years  (range,  28-82  years). 
Modified radical mastectomy was the predominant opera-
tional procedure (29/49; 59%). The median tumor size was 
2.4 cm (range, 0.8-5.0 cm) and axillary lymph node metas-
tases were found in 17 out of 49 patients (35%). pT1 tumor 
tABle 2. Comparison of groups with and without MAGe-A1, MAGe-A, and NY-eSo-1 expression according to medullary breast cancer 
clinicopathological features




n = 33 (67)
positive 
n = 16 (33) P
negative 
n = 33 (67)
positive 
n = 16 (33) P
negative 
n = 38 (78)
positive 
n = 11 (22) P
Age (years; median, range) 52 (28-69) 48.5 (32-82) 0.847‡ 53 (28-69) 47.5 (32-82) 0.423‡ 52 (34-82) 49 (28-61) 0.110‡
Tumor size (cm; median, range)   2.4 (0.8-5.0)  2.3 (0.8-4.0) 0.659‡   2.3 (0.8-5.0)  2.5 (1.2-4.0) 0.165‡   2.3 (0.8-5.0)   2.5 (1.1-4.0) 0.499‡
Axillary lymph node metastasis 12 (36)   5 (31) 0.973* 13 (39)   4 (25) 0.501* 15 (40)   2 (18) 0.287†
Adjuvant chemotherapy 22 (67) 13 (81) 0.336† 25 (76) 10 (63) 0.501† 28 (74)   7 (64) 0.705†
Adjuvant radiotherapy 15 (46)   9 (56) 0.686* 18 (55)   6 (38) 0.415* 19 (50)   5 (46) 0.938*
Estrogen receptor positive   2 (6)   1 (6) -   3 (9)   0 (0) -   3 (8)   0 (0) -
Progesterone receptor positive   7 (21)   1 (6) 0.245†   7 (21)   1 (6) 0.245†   7 (18)   1 (9) 0.663†
Human epidermal growth factor 
receptor 2 positive (+++)
  9 (27)   5 (31) 1.000†   7 (21)   7 (44) 0.175† 11 (29)   3 (27) 1.000†
No. of dead patients   2 (6)   4 (25) 0.079†   1 (3)   5 (31) 0.010†   3 (8)   3 (27) 0.117†
*χ2 test.
†Fischer exact test.
‡Mann-Whitney u test; significant values are italicized.CLINICAL SCIENCES 174 Croat Med J. 2011; 52: 171-7
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size was found in 20, pT2 in 28, and pT3 in 1 patient. The 
majority of patients were ER- and PR-negative (94% and 
84%, respectively). Twenty nine percent of patients (14 out 
of 49) were HER-2 antigen strongly positive (+++). Adju-
vant therapy was applied in all but 2 patients (4%). The 
mean follow-up time of patients was 68 months (range, 8 
to 164 months) and 43 out of 49 patients survived (88%). 
MAGE-A1,  multi  MAGE-A,  and  NY-ESO-1  specific  stain-
ing was detectable in 33% (16/49), 33% (16/49), and 22% 
(11/49) of patients, respectively (Table 1).
Groups with and without expression of MAGE-A1, multi 
MAGE-A, and NY-ESO-1 were compared according to the 
following MBC clinicopathological features: patient’s age at 
diagnosis, type of operation, tumor size, presence of axillary 
lymph node metastasis, adjuvant therapy (chemotherapy 
and radiotherapy), HER-2 expression, and patient’s survival. 
There was no difference between groups with and without 
C/T tumor antigen expression in these clinicopathologic 
parameters. Compared with MAGE-A-negative group, sig-
nificantly greater number of patients died in the MAGE-A-
positive group (P = 0.010), whereas borderline significance 
Figure 1.
Immunohistochemical staining of MAGe-A1 and MAGe-A in medullary 
breast cancer tissues. (A) MAGe-A1 positive staining by monoclonal an-
tibody 77B (PAP 40 × ). (B) MAGe-A positive staining by monoclonal an-
tibody 57B (PAP 200 × ).
Figure 2.
Kaplan-Meier survival curves of the expression of MAGe-A1, log rank 
test; P = 0.031 (A), MAGe-A, log rank test; P = 0.004 (B), and NY-eSo-1, log 
rank test; P = 0.077 (C) in medullary breast cancer tissues. Closed circle – 
dead patients; open circle – alive patients; full line – negative expression; 
interrupted line – positive expression.175 Matković et al: Expression of MAGE-A and NY-ESO-1 in medullary breast cancer
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was found between the MAGE-A1-positive and MAGE-A1- 
negative group (P = 0.079) and betweenNY-ESO-1-positive 
and NY-ESO-1-negative group (P = 0.117). Overall survival 
of patients with MBC, as evaluated by the Kaplan-Meier 
curves, was lower in the groups expressing C/T antigens 
(Table 2). In particular, MAGE-A1-positive group had a sig-
nificantly  lower  overall  survival  (P = 0.031,  log-rank  test) 
than MAGE-A1-negative group (Figure 2A). Similarly, multi 
MAGE-A positivity was also associated with a significantly 
lower overall survival (P = 0.004) (Figure 2B). A similar trend 
was also detectable for NY-ESO-1 (P = 0.077), although the 
difference did not reach significance (Figure 2C).
Our study suggested that the studied C/T antigens may 
be used in MBC as tumor markers of potential prognostic 
relevance. Due to the relative rarity of this type of breast 
cancer, in order to obtain a final confirmation of this obser-
vation, the expression of these C/T antigens needs to be in-
vestigated on a greater number of tumor samples. Interest-
ingly, however, a recent publications by Grigoriadis et al (27) 
and Curigliano et al (32) have pointed out that the expres-
sion of CT-X antigens is more frequent in the ER-negative 
subgroup of breast cancers, including triple-negative and 
basal-like breast cancers. However, expression of CT-X anti-
gens, to our knowledge, has not been studied specifically in 
MBC. In studies on squamous non-small-cell lung carcino-
mas (33), transitional cell carcinomas of the urinary bladder 
(34), and gynecologic (35,36) and gastric neoplasms (37), 
expression of C/T antigens has been found to be correlated 
with patients’ shorter tumor-specific survival.
It is still unclear whether C/T antigen expression contrib-
utes to tumorigenesis or represents an epiphenomenon in 
the process of cellular transformation related to the global 
genome hypomethylation (20-22,38-41) frequently occur-
ring in highly aggressive cancers. However, our data rein-
force the notion that C/T antigen specific immunization, 
possibly in the early stages of the disease, ie, after surgery, 
might be clinically relevant in selected groups of patients 
(19,20,23).
The authors wish to acknowledge the contribution of Ana Juretić in transla-
tion of the manuscript into English.
Funding: This work was supported in part by the Ministry of Science, Edu-
cation and Sports of the Republic of Croatia (grant No. 214-0000000-3601 
to AJ, grant No. 108-1081870-1884 to BK) and the Swiss National Fund for 
Scientific Research (grant No. 320030-120320/1 to GCS).
ethical approval: received from the Ethics Committees of the University 
Hospital for Tumors and the Sisters of Mercy University Hospital.
declaration of authorship: BM conducted data acquisition, interpreted the 
results, drafted and critically revised the manuscript. AJ planned and de-
signed the study, interpreted the results, drafted and critically revised the 
manuscript, and gave the final approval. GCS interpreted the results, drafted 
and critically revised the manuscript, and gave the final approval. VŠ con-
ducted data acquisition and performed data analysis and interpretation. 
MG conducted data acquisition and performed data analysis and interpre-
tation. RŠ interpreted the results and drafted the manuscript. NŠ interpreted 
the results and drafted the manuscript. MBK performed data analysis and in-
terpretation of results, and drafted the manuscript. IN performed data anal-
ysis and interpretation of results, and drafted the manuscript. BK interpreted 
the results and drafted the manuscript.
Competing interests: All authors have completed the Unified Competing 
Interest  form  at  www.icmje.org/coi_disclosure.pdf  (available  on  request 
from the corresponding author) and declare: no support from any organi-
zation for the submitted work; no financial relationships with any organiza-
tions that might have an interest in the submitted work in the previous 3 
years; no other relationships or activities that could appear to have influ-
enced the submitted work.
References
1  Mallon e, osin P, Nasiri N, Blain I, howard B, Gusterson B. the 
basic pathology of human breast cancer. J Mammary Gland 
Biol Neoplasia. 2000;5:139-63. Medline:11149570 doi:10.1023/
A:1026439204849
2  Cianfrocca M, Gradishar W. New molecular classifications of breast 
cancer. CA Cancer J Clin. 2009;59:303-13. Medline:19729680 
doi:10.3322/caac.20029
3  Polyak K. Breast cancer: origins and evolution. J Clin Invest. 
2007;117:3155-63. Medline:17975657 doi:10.1172/JCI33295
4  Weigelt B, Reis-Filho JS. histological and molecular types of 
breast cancer: is there a unifying taxonomy? Nat Rev Clin oncol. 
2009;6:718-30. Medline:19942925 doi:10.1038/nrclinonc.2009.166
5  Bosch A, eroles P, Zaragoza R, Vińa JR, lluch A. triple-negative 
breast cancer: molecular features, pathogenesis, treatment 
and current lines of research. Cancer treat Rev. 2010;36:206-15. 
Medline:20060649 doi:10.1016/j.ctrv.2009.12.002
6  Ridolfi Rl, Rosen PP, Port A, Kinne d, Mike V. Medullary carcinoma 
of the breast: a clinicopathologic study with 10 year follow-up. 
Cancer. 1977;40:1365-85. Medline:907958 doi:10.1002/1097-
0142(197710)40:4<1365::AId-CNCR2820400402>3.0.Co;2-N
7  Page dl. Special types of invasive breast cancer, with clinical 
implications. Am J Surg Pathol. 2003;27:832-5. Medline:12766589 
doi:10.1097/00000478-200306000-00016
8  eichhorn Jh. Medullary carcinoma, provocative now as then. Semin 
diagn Pathol. 2004;21:65-73. Medline:15074561 doi:10.1053/j.
semdp.2003.10.005
9  Milde S, Gaedcke J, v Wasielewski R, Bruchardt h, Wingen l, 
Gadzicki d, et al. diagnosis and immunohistochemistry of 
medullary breast cancer [in German]. Pathologe. 2006;27:358-62. 
Medline:16868735 doi:10.1007/s00292-006-0850-1
10  Malyuchik SS, Kiyamova RG. Medullary breast carcinoma. exp 
oncol. 2008;30:96-101. Medline:18566570
11  Weigelt B, horlings hM, Kreike B, hayes MM, hauptmann M, 
Wessels lF, et al. Refinement of breast cancer classification by 
molecular characterization of histological special types. J Pathol. 
2008;216:141-50. Medline:18720457 doi:10.1002/path.2407CLINICAL SCIENCES 176 Croat Med J. 2011; 52: 171-7
www.cmj.hr
12  Yerushalmi R, hayes MM, Gelmon KA. Breast carcinoma–rare 
types: review of the literature. Ann oncol. 2009;20:1763-70. 
Medline:19602565 doi:10.1093/annonc/mdp245
13  Rakha eA, Aleskandarany M, el-Sayed Me, Blamey RW, elston CW, 
ellis Io, et al. the prognostic significance of inflammation and 
medullary histological type in invasive carcinoma of the breast. 
eur J Cancer. 2009;45:1780-7. Medline:19286369 doi:10.1016/j.
ejca.2009.02.014
14  Jacquemier J, Padovani l, Rabayrol l, lakhani SR, Penault-llorca 
F, denoux Y, et al. typical medullary breast carcinomas have 
a basal/myoepithelial phenotype. J Pathol. 2005;207:260-8. 
Medline:16167361 doi:10.1002/path.1845
15  Bertucci F, Finetti P, Cervera N, Charafe-Jauffret e, Mamessier 
e, Adelaide J, et al. Gene expression profiling shows medullary 
breast cancer is a subgroup of basal breast cancers. Cancer Res. 
2006;66:4636-44. Medline:16651414 doi:10.1158/0008-5472.CAN-
06-0031
16  Rodriguez-Pinilla SM, Rodriguez-Gil Y, Moreno-Bueno G, Sarrio 
d, Martin-Guijarro Mdel C, hernandez l, et al. Sporadic invasive 
breast carcinomas with medullary features display a basal-like 
phenotype: an immunohistochemical and gene amplification 
study. Am J Surg Pathol. 2007;31:501-8. Medline:17414096 
doi:10.1097/01.pas.0000213427.84245.92
17  Vincent-Salomon A, Gruel N, lucchesi C, MacGrogan G, dendale 
R, Sigal-Zafrani B, et al. Identification of typical medullary breast 
carcinoma as a genomic sub-group of basal-like carcinomas, 
a heterogeneous new molecular entity. Breast Cancer Res. 
2007;9:R24. Medline:17417968 doi:10.1186/bcr1666
18  van der Bruggen P, traversari C, Chomez P, lurquin C, de Plaen e, 
Van den eynde B, et al. A gene encoding an antigen recognized 
by cytolytic t lymphocytes on a human melanoma. Science. 
1991;254:1643-7. Medline:1840703 doi:10.1126/science.1840703
19  Juretic A, Spagnoli GC, Schultz-thater e, Sarcevic B. Cancer/testis 
tumour-associated antigens: immunohistochemical detection 
with monoclonal antibodies. lancet oncol. 2003;4:104-9. 
Medline:12573352 doi:10.1016/S1470-2045(03)00982-3
20  Simpson AJ, Caballero ol, Jungbluth A, Chen Yt, old lJ. Cancer/
testis antigens, gametogenesis and cancer. Nat Rev Cancer. 
2005;5:615-25. Medline:16034368 doi:10.1038/nrc1669
21  Costa FF, le Blanc K, Brodin B. Concise review: cancer/testis 
antigens, stem cells, and cancer. Stem Cells. 2007;25:707-11. 
Medline:17138959 doi:10.1634/stemcells.2006-0469
22  hofmann o, Caballero ol, Stevenson BJ, Chen Yt, Cohen t, Chua 
R, et al. Genome-wide analysis of cancer/testis gene expression. 
Proc Natl Acad Sci u S A. 2008;105:20422-7. Medline:19088187 
doi:10.1073/pnas.0810777105
23  Caballero ol, Chen Yt. Cancer/testis (Ct) antigens: potential 
targets for immunotherapy. Cancer Sci. 2009;100:2014-21. 
Medline:19719775 doi:10.1111/j.1349-7006.2009.01303.x
24  Kavalar R, Sarcevic B, Spagnoli GC, Separovic V, Samija M, 
terracciano l, et al. expression of MAGe tumour-associated 
antigens is inversely correlated with tumour differentiation in 
invasive ductal breast cancers: an immunohistochemical study. 
Virchows Arch. 2001;439:127-31. Medline:11561752 doi:10.1007/
s004280100421
25  Bandic d, Juretic A, Sarcevic B, Separovic V, Kujundzic-tiljak M, 
hudolin t, et al. expression and possible prognostic role of MAGe-
A4, NY-eSo-1, and heR-2 antigens in women with relapsing 
invasive ductal breast cancer: retrospective immunohistochemical 
study. Croat Med J. 2006;47:32-41. Medline:16489695
26  Mischo A, Kubuschok B, ertan K, Preuss Kd, Romeike B, Regitz e, 
et al. Prospective study on the expression of cancer testis genes 
and antibody responses in 100 consecutive patients with primary 
breast cancer. Int J Cancer. 2006;118:696-703. Medline:16094643 
doi:10.1002/ijc.21352
27  Grigoriadis A, Caballero ol, hoek KS, da Silva l, Chen Yt, Shin SJ, 
et al. Ct-X antigen expression in human breast cancer. Proc Natl 
Acad Sci u S A. 2009;106:13493-8. Medline:19651608 doi:10.1073/
pnas.0906840106
28  Matkovic B, Juretic A, Separovic V, Novosel I, Separovic R, Gamulin 
M, et al. Immunohistochemical analysis of eR, PR, heR-2, CK 5/6, 
p63 and eGFR antigen expression in medullary breast cancer. 
tumori. 2008;94:838-44. Medline:19267102
29  Schultz-thater e, Juretic A, dellabona P, luscher u, Siegrist 
W, harder F. MAGe-1 gene product is a cytoplasmic protein. 
Int J Cancer. 1994;59:435-9. Medline:7927954 doi:10.1002/
ijc.2910590324
30  Kocher t, Schultz-thater e, Gudat F, Schaefer C, Casorati G, Juretic 
A, et al. Identification and intracellular location of MAGe-3 gene 
product. Cancer Res. 1995;55:2236-9. Medline:7757970
31  Schultz-thater e, Noppen C, Gudat F, dürmüller u, Zajac P, Kocher t, 
et al. NY-eSo-1 tumour associated antigen is a cytoplasmic protein 
detectable by specific monoclonal antibodies in cell lines and 
clinical specimens. Br J Cancer. 2000;83:204-8. Medline:10901371
32  Curigliano G, Viale G, Ghioni M, Jungbluth AA, Bagnardi V, Spagnoli 
GC, et al. Cancer-testis antigen expression in triple-negative breast 
cancer. Ann oncol. 2011;22:98-103. Medline:20610479
33  Bolli M, Kocher t, Adamina M, Guller u, dalquen P, haas P, et al. 
tissue microarray evaluation of Melanoma antigen e (MAGe) 
tumor-associated antigen expression: potential indications for 
specific immunotherapy and prognostic relevance in squamous 
cell lung carcinoma. Ann Surg. 2002;236:785-93. Medline:12454517 
doi:10.1097/00000658-200212000-00011
34  Kocher t, Zheng M, Bolli M, Simon R, Forster t, Schultz-thater e, 
et al. Prognostic relevance of MAGe-A4 tumor antigen expression 
in transitional cell carcinoma of the urinary bladder: a tissue 
microarray study. Int J Cancer. 2002;100:702-5. Medline:12209610 
doi:10.1002/ijc.10540
35  Yakirevich e, Sabo e, lavie o, Mazareb S, Spagnoli GC, Resnick MB. 
expression of the MAGe-A4 and NY-eSo-1 cancer-testis antigens 177 Matković et al: Expression of MAGE-A and NY-ESO-1 in medullary breast cancer
www.cmj.hr
in serous ovarian neoplasms. Clin Cancer Res. 2003;9:6453-60. 
Medline:14695148
36  Napoletano C, Bellati F, tarquini e, tomao F, taurino F, Spagnoli 
G, et al. MAGe-A and NY-eSo-1 expression in cervical cancer: 
prognostic factors and effects of chemotherapy. Am J obstet 
Gynecol. 2008;198:99.e1-7. Medline:18166319 doi:10.1016/j.
ajog.2007.05.019 
37  Jung eJ, Kim MA, lee hS, Yang hK, lee YM, lee Bl, et al. expression 
of family A melanoma antigen in human gastric carcinoma. 
Anticancer Res. 2005;25:2105-11. Medline:16158951
38  Maio M, Coral S, Fratta e, Altomonte M, Sigalotti l. epigenetic 
targets for immune intervention in human malignancies. 
oncogene. 2003;22:6484-8. Medline:14528272 doi:10.1038/
sj.onc.1206956
39  Karpf AR. A potential role for epigenetic modulatory drugs in 
the enhancement of cancer/germ-line antigen vaccine efficacy. 
epigenetics. 2006;1:116-20. Medline:17786175 doi:10.4161/
epi.1.3.2988
40  lettini AA, Guidoboni M, Fonsatti e, Anzalone l, Cortini e, Maio 
M. epigenetic remodelling of dNA in cancer. histol histopathol. 
2007;22:1413-24. Medline:17701921
41  Glazer CA, Smith IM, ochs MF, Begum S, Westra W, Chang SS, et al. 
Integrative discovery of epigenetically derepressed cancer testis 
antigens in NSClC. PloS oNe. 2009;4:e8189. Medline:19997593 
doi:10.1371/journal.pone.0008189